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REVERSIBLE STEAM-BOILER. 

By S. S. VAIL, Keokuk, Iowa. 
FIG URE 1. vertical section of boiler, Fig. II. an elevation. 
The boiler A has upright tubes E, with fire-box F below, 

and an auxiliary water-heating chamber, H, in its furnace
frame H'. The invention consists in hallging the boiler on 
trunnions K in its centre, so that it can be reversed, and con
necting this with the stationary frame, H', and water-heating 
chamber H, by pipes I, made so as to be readily detachable for 
reversing, and which hold the boiler rigid with its support
inlor-frame H' when in use. This is to revp,rse the boiler 
when the lower end becomes encrusted with scale, to bring 
down clean surfaces from the steam-space, and to turn the 
encrusted parts up to the action of the steam to loosen the 
crust. Also, for turning the boiler down on its side to clean 
the fiues, 'and to repair them, and calk their joints, and for 
washing out the boiler by swinging it back and forth. The 
two ends of the boiler are alike, and the trunnions K are in 
the centre, so ti,e boiler may be reversed without changing 
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REVERSIBLE STEAM-BOILER. 

connecting the washing-vessel with the bent g, to be driven 
into the cask containing the malt liquor; hand i, two vents 
in A, one for admitting air, the other to permit the escape of 
air. D is charged with water or, preferably, a solution of 
bicarbonate of soda, and the generating-vessel with a suitable 
quantity of marble-dnst or chips placed upon the perforated 
diaphragm c. The outer vessel A is charged with muriatic 
acid, which rises above the marble-dust, and generates car
bonic acid gas, which accumulates in the vessel B, and passes 
thence through the pipe e to the washing-vessel D, where it 
rises through the liquid contained therein, and escapes by 
the pipef. \-Vhen no beer is drawn from the cask, nor any 
gas absorbed by the beer, the gas accumulates in the vessel 
B, and gradually expels the muriatic acid from the vessel B 
through the perforations b, so as to withdraw the acid from 
the marble-dust, whereby the generation of gas is stopped 
until an escape for the accumulated gas is provided by draw
ing beer from the cask, or by the grndual absorption of the 
gas by the beer, when the acid will again rise in the vessel B 
to its former level, and the generation of gas recommence. 
When the muriatic acid is expelled from the vessel B, as 
above described, it rises in the outer vessel A, expelling 
the air therefrom through the vent i, while, when the acid is 
permitted to rise in the vessel B, the outer air enters the ves
sel A through the vent h. 

It will be seen from the foregoing that the outer vessel A 
is practically open at the top, as the vents hand i permit the 
free ingress and escape of the air to and from the vessel A. 
The function of the vents hand i is to prevent the muriatic 
acid contained in the vessel A from exhaling the objection
able fumes which it would if the vessel A was partially or 
entirely uncovered. 

LUBRICATOR ALARM-SIGNAL. 

ALTHOUGH most people, whether practically acquainted 
with the working of machinery or not, will easily 
understand that inconvenience and even danger must follow 
the overheating of its movable parts from friction, en
gineers well know how annoying and dangerous the heating 
of bearings may become. As in other matters, "great 
events from trifling causes spring," and the overheating of a 
bearing, by occasioning the breaking of the crank-shaft of a 
steamer, or even necessitating a short delay from the stop
page of the machinery, on a lee shore, may eventuate in the 
loss of many lives. From the same cause, much loss, both to 

it.'! relations by removing the connections. The connecting- mill-owners and factory operatives, may be occasioned. Not pipe I is for the ingress of water, and the pipe I', egress of only do the stoppages of machinery involve the forced idle
steam. They are attached directly to the boiler A at the ness of hundreds of workmen, and a corresponding loss to ends, though I may connect through the trunnions in the their employers, but there are several instances of large fac
ordinary way, if desired. These connecting-pipes I I' serve tories having been burnt from overheated bearings, and it is 
for holding the boiler rigid to its supporting-frame H' when said that fires from this cause are increasing in frequency. in use. There may be a pipe-connection on each side at each The danger arising in this way may be estimated, when it is end. or only on one side, as desired. And adilitional means considered that the lubricants employed are often mineral oils may be used to strengthen the rigidity while in use, the which ignite at a comparatively low temperature; and in cotboiler being reversible on its trunnions. ton factories there is always more or less light fluff adhering to 

The water enters first the auxiliary heating-chamber H, the machinery in the neighborhood of the bearings, whilst and then passes into the boiler A by pipe I. The upper part the bearings themselves being generally out of sight, the at
of the boiler forms the steam-space; but an additional steam- tendant can only tell that the lubricators are acting by the space may be formed in frame H' above the boiler at L, to condition of his oil-cups, which may remain full when that further heat the steam by means of the waste smoke escap- is not the case through an obstruction in the tnbe which ing, which chamber may be connected by steam-pipe I'. conveys the lubricator to the machinery, and he may thus be 'fhe trunnions K are suppcrted by bearings in frame H'. kept in ignorance of the danger until the heating gets This frame has fire-box F below the boiler, with stationary beyond control. In several instances in the present year, 
water-heating chamber H surrounding it, and its upper part large manufactories have been burnt in this way. One nota
ronns th.e boil�r-cover, and smoke-outlet F' suitably support- ble fire originated in a driving-shaft becoming overheated by mg and ll1cl?sll1g the who�e. It is .cut .away. at the t\:o sides friction on the be'arer. The oil ignited, the fluffy matter colto let tl�e bOJ�e: ends pass ll1 reversll1ll; It OJ� ItS. trunmons, as lected on the machinery went off like a train of gunpowder, shown ll1 pOSitIOn by tull and dotted hnes ill Fig. II. These and in two or three minutes the rOOIll was in flames. \Vithin 
?penings have shutters .D D hinged at the side� and opening I about two months, in fact, five large factories were thus de
m the centre, so as readdy to be opened or closed. I stroyed, with a considerable loss of life, and at a cilst of 

about £200,000, beside s  loss of labor and profits. 
APPARATUS FOR DESTROYING POTATO-BEETLES. Alley's bearing feeler and lubricator not only tests the con-

dition of the brass bearing, but when heating has been 
caused by the obstruction of the ordinary lubricator, fur
nishes a temporary relief while giving the alarm. The 
mode of action is as follows: The bell B is held in an ele
vated position by the composition plug A. If the Bupply uf ofr 
ceases from any cause, the bearing heats and melts the plug-. 
The bell B, thus losing its support, drops into gear with 
kicker C on the shaft D, rings, and continues to ring 

M. BADOPA, of (,laira, France, has designed the apparatus 
figured in OUI' engraving. It consists of a troug-h mounted 
on two light wheels, the pinion of one of which is bound by 
a strap to the axis of an inclined board, or movable paddle
door, which turns on itself as the machine advances, and 
bending the potato-stalks without breaking them, shakes 
them gently over the trough. These slight strokes thus im
pinged upon the stalks cause the larne and adults to fall into 
the trough, especially if the operation is carried on in the 
early morning when tIteyare still benumbed on the leaves 

until the bearing is cooled down, and the plug re-
newed. These plugs are formed of hard fatty mat-
ter, which melts at 130' Fah., the most inflammable 

lubricant not taking fire until the 
temperature of the metal reaches 
3000 Fah. As has been mentioned, 
the substance of the plug running 
into the bearings prevents the evil 
from increasing before steps can 
be taken to reduce the heat. In 
brief, the bearings are felt continu-
ously at the right spot, and the point 
of alarm is fi:ll::ed when the heating 
can be easily arrested, the feeler it-
self taking the first step toward that 
end. Finally, this is done automa-
tically by an apparatus which is sh1l-
pIe and not liable to get out of or-
der, th us reducing risks from care
lessness to a minimum.-Iron. 

[The Academy_] 
PHYSIOLOGY. 

APPARATUS FOR DESTROYING POTATO-BEETLES, 

EXPERIMENTAL ARREST m' A 
ZYMOTIC PROCESS IN THE LIVING 
ORGANISl\1,-It was accidentally 
found by Luchsinger (Pfluger"8 

and stalks by the coolness of the night. "\Yhen the trough 
is full, the insects are withdrawn, and are either burned with 
straw or scalded with boiling water, or buried in the ground. 
-.l[a!!rice Gi1'a'rd, La, Nature. 

NEW APPARATUS FOR PRESERVING BEER 

By LOUI8 "\VEIN�IAR, Buffalo, X. Y. 

AN apparatus for charging beer, ale, and ,imilar liqnids 
with carbonic acid gas, so as to prevent the same from be
coming stale and unpalatable by tlwescape of the gns origi
nally contained in such liquids. 

Figure 1, elevation; Fig. 2, vertical section. 
A, cylindrical outer vessel or acid-reservoir ; B, the inner 

generating-vessel, open at bottom,closed at top; c, perforated 
diaphragm in the inner vessel B ; D, washing or purifying 
chamber arranged in the upper .porlion of the vessel B, con
nected with D by a bent pipe e ; f is the gall-discharge pipe, 

Archiv, xi 10) that the injection of a watery solution 
of glycerine into the subcutaneous areolar tissue of a 
cat or rabbit was invariably followed by an abun
dant discharge of the coloring-matter of the 
blood through the kidneys. Inasmuch as the dis
solution of red corpuscles in the circulating fluid is .l� 
ways attended by the liberation of a ferment capable of trans
forming glycogen into sugar, the latter substance was lool,ed 
for in the urine. Not a trace of it could be detected. 
Subsequent experiments showed that its absence was not due 
to any lack of glycogen in tho liver. The possibility next 
suggested itself that the glycerine might have checked the 
characteristic activity of the ferment. The following expe
rimental results seem to show that glycerine is really en
dowed with some such power. It is well known that gly
cosuria may be excitecl at will in the rabbit, by injuring a 
particular spot in the floor of tho f ourth ventricle, or by put
ting the animal under the iniluence of curare. Now it was 
found that tho occurrenCE! of this artificial glycosuria could 
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always be pre\'ented by the previous injection of a sufficient 
quantity of glycerine under the skin. Moreover the traIlf_ 
formation of hepatic glycogen into sugar, which usually oc
curs soon after death, may be checked by injecting glycerine 
subcutaneously during life. 

PHYSIOLOGICAL ACTION OF A NEW ALKALOID.-By acting 
on diethyloxamide with phosphorus pentachloride, "'allacll 
has succeeded in the synthesis of an alkaloid to which he has 
given the name of chloroxalethylin. The action of this new 
componnd has been investigated by Binz (Arcltivful' exp_ Pa
tholo.qie und Pltal'makologie, October 22, 1875)_ It exerts a de
cidedly depressing infl uence on the cerebral and spinal cen
tres of the frog; the peripheral nerves are affected in the 
same way, but at It later period. In warm-blooded animals, 
it lowers the temperature of the body, but does not produce 
narcotic effects in any mammal except the cat. It resembles 
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NEW APPARATUS FOR PRESERVING BEEr{; 

atropia in paralyzing the inhibitory apparatus of the heart; 
so that, when a frog has been put under its influence, neither 
electrical stimulation of the smU8 ven08U8, nor the injection 
of muscarin, avails to stop the ventricular contractions. When 
a sufficient dose had been administered to a rabbit, irritation 
of the vagu s was no longer followed by its usual effect. 
Though resembling atropia in its action on the heart, the 
new alkaloid differs from it in not causing dilatation of the 
pupil when instilled into the eye. Both in its positive and 
its negative properties. therefore, it seems to be more nearly 
allied to tropin, a derivative of atropia. 

ON THE CORNEITIS WHICH FOLLOWS INTRACRANIAL DI
VISION OF THE TRIGEMINUS.-The curious effect on the nu
trition of the eyeball, produced by section of the fifth n erve 
within the skull, was first pointed out by Magendie in 1824. 
Since that time, his experiments llavC often been repeated 
and varied, with the object of making out, if possible, 
whether the corneal changes should be ascribed to lesion of 
certain "trophic" fibres supposed to run in the branches 
of the trigeminus, or simply to the external irritation 
and injury from which the eyeball, by reason of its in
sensibility, is no longer shielded by its ordinary safeguards. 
Senftleben believes himself to have set the question finally 
trt rest ( Virohcno's ArcMv, Oclobe!- 12, 1875)_ His oonclasions 
are, in the main, identical with those at which Snellen for
merly arrived; but they are supported by a stronger body of 

LUBRICATOR ALARM-SIGNAL. 

more varied evidence. The primary change in the cornea he 
finds to be a simple necrosis of very limited dimensions, 
caused by violence inflicted on the insensible eyeball. This 
circumscribed necrosis is followed, in accordance with well
known pathological laws, by a secondary inflammation, s�t
ting out from the margin of the cornea, and advancing to
wards its centre. 'fhese chang-es ure wholly independent of 
any" trophic" influences conveyed through the trigeminus; 
indeed, there is no reason to think that the trunk of this 

·nerve contains any" trophic" fibres. Sinitzin's statement, 
that the occurrence of corneitis after division of the fifth 
nerve may be prevented hy the simultaneous extirpation of 
the superIOr cervical gang;ion of the �ympathetic, was found 
to be entirel� erroneous. 
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OX SO:�IE PorXTS COXNECTED WITH THE FUNCTION OF THE 
KIDNEYS. -Griltzner describes a set of experiments intended 
to throw light on the connection between the arterial blood
pressure and the quantity of urine secreted i,l a given time 
(PjWgeJ"s Anhiv, xi. 6 and 7). He brings evidence to show 
that the relation between them is less simple than Ludwig 
originally supposed it to be. A great fall of blood-pressure 
such as is caused by di vision of the spinal cord in the cervical 
region, or by poisoning with curare and chloral hydrate, un
doubtedly arrests the renal secretion; but the latter may be 
re-establish ed, without any proportionate rise of blood-pres
sure, by injecting urea or sodic nitrate into a vein. On the 
other hand, anuria may likewise follow an increase of blood
pressure, caused by intermittent electrical stimulation of 
tbe medulla oblongata, or by the effect of an accumulation of 
carbonic acid in the blood upon the vaso·motor centre. The 
mechap.ism of this form of suppression is simple enough. 
The transudation of water through the walls of the Mal
pighian capillaries is proportionate to the blood-pressure in 
their interior. Bllt the general spasm of the arterial system 
c'tused by either of the two methods described above affects 
the afferent vessels of the tufts in common with all other 
arterioles. and hinders the blood in their interior from taking 
part in the gt'neral rise of tension. If the experiment be re
ppated after previous section of the vaso-motor nerves going 
to one kidney, we find secretion proceeding actively in this 
organ, while it is arrested in the opposite one. Must we then 
conclude that the flow of urinary water depends simply on 
the degree of tension subsisting in the Malpighian tufts? 
The diu,retic effects of urea and sodic nitrate, alluded to 
above, prove that these substances exert some more imme
diate influence on the secretory function. Indped, diuretic 
agents may be grouped in two divisions: some, like digitalis, 
operating indirectly, by the variations in blood-pressure 
which they cause: others, like sodic nitrate and urea, by ex
ercising a more direct and special influence on the secreting 
tissue. 

[The Academy.] 
MICROSCOPICAL NOTES. 

AT a " scientific evening " of the Royal Microscopical So
ciety, held at King's College on November 24th, Mr. H. C. 
Sorl>y, F.R.S. , the President, exhibited his new apparatus for 
e:mctly determining the position of absorption bands seen 
with the microspectroscope. It was found very easy to bring 
the bands of the test scales to positions coinciding wi th those 
of the bands to be tested. Starting the apparatus at the zero 
of its scale, the amount of rotation required to bring any 
band into the right position was easily read off, and on refer
ence to a table which Mr. Sorby has calculated and published 
in the J1fonthly Microscopical Journal for December, the wave 
length in millionths ot' It millimetre can be ascertained by 
siluple inspection. The figures and explanations given in 
the above-mentioned journal will enable any skilful optician 
to make the instrument. 

At the ordinary monthly meeting of the Royal Microscop
ical Society, December 1st, Professor Bennett directed atten
tion to some peculiar bodies he found in Drosera, Pinguicula, 
and other insectivorous plants. These bodies are below the 
cuticle, and have a glandular aspect. They exhibit some 
cross markings, which give them a superficial resemblance 
to the external glands of Coleus, described and figured by 
Mr. Slack (M: M. J., May, 1872), but they are not, as thost' 
are, epidermic structures of the nature of glandular hairs. 
They have eVidently a different function as well as a differ
ent position, and Professor Bennett thinks it possible they are 
organs of digestion. The paper was illustrated by drawings 
and by the exhibition of the actual objects under the micro
scope. 

Dr. Lawson showed an apparatus, devised by M. Hayem 
and made by Nachet, to facilitate the estimation of the num
ber of red corpuscles in a given quantity of blood. It con
sisted in a cavity of definite size, cut in a glass slide. Into 
this, blood. diluted with a known quantity of serum, is placed 
and viewed with an eye· piece furnished with a micrometer, 
showing a number of square spaces. The corpuscles are 
cou'lted in these spaces, and then, by.a simple � ]lrOCeSs of 
muttiplicafion. the nlllnber itl a cubic millimetre is ascertain
ed. In the case of the blood exhibited by Dr. Lawson, this 
'number exceeded 4,455,250. 

Professor T. Rupert Jones gave a very interesting account 
of tile recent researches, chiefly by himself and Mr. Kitchen 
Parker, in the structure and classification of foraminifera. 

A lIlICROSCOPICAL examination of the root-fibres of pines 
damal,(ed by Phylloxera leads M. Cornu to consider the injury 
due to mechanical causes, and not to any poisonous injection 
The introduction of the insect's sucker into the tissues causes 
their fading (not rotting), and the opposite cells swell. The 
affected cells have their longitudinal growth arrested, and 
from this arise tension and swelling, and a rapid exfoliation 
of the vertical layer required for the protection of the tissues. 

EMBRYOGENY OF THE FLEA. 

IN the Gomptes Rendus for N ovem ber 15th is a paper by M. 
Balbiani on the Embryogeny of the Flea. He finds the egg 
of P. felis better adapted to researches than that of other 
species, such as canis and ir1'itans. It is more transparent, 
and permits ti,e various stages of development to be better 
o bserved. As the flea's egg has been descri bed by former 0 b
servers, and especially by Leuckart, M. Balbiani merely ob
serves concerning its em'elopes, that they consist in a chorion 
and vitelline membrane. both very thin, transparent and 
colorless. The chorion is homogeneous, without sculpture, 
or superficial reticulations. The negose shell-like aspect its 
surface presents does not arise from this membrane, as Leuck
art thought, but is caused by a coating the egg receives at 
the moment of its expulsion. The micropyle openings of the 
chorion are numerous, and are founel at the anterior as well 
as at the posterior pole. In these two regions they are 
grouped in circular spaces, larger in the former, where the 
micropyle holes number forty-five to fifty, while in the latter 
there are only twenty-five to thirty. In the anterior group 
only has M. Balbiani seen spermatic filaments engaged. One 
or two days after laying, the formation of the eml>ryon be
gins by a thickening of a portion of the blastoderm, in the 
form of a band, at first, broad and diffllsc, but which {Tradual
ly concentres on the ventral line of the egg. The embryon
al'Y bandelp,t continues to grow at its posterior part, whence 
it makeR a fold which penetrates the vitellus, and bends 
round to the dorsal, or opposite, side of the egg. 'fhis re
plicated, or caudal, extremity of the embryo thus has for its 
origin a veritable invagination of the blastoderm at the pos
terior pole, while, throughout the rest of its length, the em
bryo results from a local transformation of the blastodermic 
vesicle, and consequently remains external to the vitellus., 
This mode of formation of the embryo of the Pulicids pre-

sents a type intermediate between that of the Dipters, in I flux, and compressed into small cakes. A basiElof richly car· 
which the whole embryo is exterior, and that of the Hemip. ' buretted pure pig-iron infu�ion having been run out into the 
ters, in which it is chiefly, and sometimes entirely, formed at ' converter, the current of burning pyrogen gas, as described 
the expense of a portion of the blastoderm invaginated in the by me in former papers, is to be let on for a few minutes, 
vitellus. After remarking that the egg of the flea is too after which the prepared ore is to be gradually added to the 
small to make sections to exhibit the embryonic layers and bath, the gas current being continued until the exact dt'gree 
the part they play in the process of development, M. Balbiani of cementation of the metal required in the aggregate is at
observes, there is no difficulty in following the development tained. The weight of sponge being known, and the degree 
of the two membranes which have received the names of the of its carburation, if any, as well as that of the original metai 
amnios and serous envelope. With their formation, the first bath, the proper proportions are easily attained. If the lim: 
period of development terminates, and at this early stage of have been well adjusted, the cinder or scoria ought to be a per
evolution, the organ of reproduction is already visible in the fect glass free from metallic oxide (save where manganesiferous 
form of a small cluster of clear cells on the internal surface matel'ials are present), and suitable for glass-making. The 
of the abdomen, immediately below the posterior margin of heat evolved by the complete combustion of pyrogen is suffi
the vitellus. No envelope surrounds this mass of germinal cient for the fusion of the prepared ore in a proper furnace 
cells, and the author formerly mentioned a similarly pre co- without metal; but I hesitate to advise it, because, as it seems 
cious appearance of reproductive elements in Aphidians and to me, it would render more difficult the due degree of 
Lepidopters. The commencement of the second development cementation, and might corrode the lining of the furnace. 
period is marked by the appearance of the rudiments In all cases the finery, furnace, or converter mnst be gradu
cephalic appendages-antennm and mouth-organs-which ally heated up to the point at which the bath is to be run in, 
last, by progress of evolution, come to be organized as in as sudden contractions by heat may injure the lining. The 
maxillary or abrading insects (b1·oyew·s). We know that the ores which I prefer are the best !l1agnetic or spathose, well 
larva of the flea feeds on solid matters, while the perfect in- calcined, and the same may be generally said as to the metal 
sect has a mouth adapted to suction. Another peculiarity is of the bath; but a splendid basis may be obtained in metal 
the appearance of the rudiments of thoracic members, though produced from pure brown hmmatite, such as the ores of the 
the larva is born in an apodal state. "This tendency to pro. Duc d'Arenberg, which are rich in oxide of manganese. 
duce appendages like the legs of other insects, and which are "In the above, I contemplate the production of a high
destined to abort in the embryo itself, is a very interesting class workable stt'el, such, for example, as would require, in 
fact for the partisans of the doctrine of evolution, while it is the old method of cementation, Russian or other charcoal 
inexplicable to those who believe in the invariability of bars at £20 a ton and upwards. If to this we add the cost of 
species." Among the phenomena of the third and last evo- cementation and melting in pots, we get a pretty good mar
lution period, M. Balbiani mentions, the rupture of the gin for the above operations, raw materials included. This 
serous or external envelope of the cephalic region of the em- steel may be used also for casting articles in moulds, as pro
bryo, its concentration on the dorsal surface as a crumpled posed in my previous letter. Axes 80 made could be worn 
mass, and, finally, its penetration in the vitelline sac, or mid down to the' eye' itself, to the joy of the backwoodsman." 
intestine, by an opening in the back of the embryo. At the 
close of this period, a little horny plate is found, on the head 
of the larva, which enables it to split the membrane at the HOW LONG MAY THE EFFICACY OF VACCINATION 
time of hatching. M. Kilnckel has described and figured BE RELIED ON? 
this in P. felis, but M. Balbiani claims priority. 

[Nature.] 
CHARLES BLACKER VIGNOLES, F.R.S. 

THE above question is so often asked, and so variously 
answered, and often answered so little in accordance with the 
actual facts, that we are not much surprised at the growing dis
trust in the efficacy of vaccination as a safeguard against small
pox. 

Jenner taugh� that protection by vaccination was life-long. 
TillS celebrated engineer died on the 17th of November, It did not require the observations of half a century to dis 

1875, at Hythe. at the age of eighty-three years. Although prove this statement of the great discoverer. 
he won his fame mainly as an engineer, yet his services to The question, "How long?" can not with certainty be an
science were of considerable importance. Mr. Vignoles was swered. It is generally agreed by all observing members of 
descended from an ancient French family which had taken the profession that protection by thorough vaccination is for a 
refuge in England after the repeal of the Edict of Nantes. few years certainly reliable. It is highly probable that one per
His father, Captain Vignoles, was an officer in the 48d Regi- son may be protected by vaccination for a longer time than an
ment of the Line, and his mother was a daughter of Dr. other person of equally distinct cicatrix. 
Charles Hutton, the celebrated mathematician and professor The range of susceptibility to any contagion is very wide 

the Royal Military Academy, Woolwich. When young Vig- in the human family. One individual will contract disease, 
noles was only twelve months old, his father lost his life at the while another equally exposed will escape with impunity. It 
storming of Pointe-ii-Pierre, Guadaloupe, when Sir Charles is certainly safe to vaccinate indiscriminately every five 
Grey, the commander of the British forces, gave the former a or oftener if the disease prevail. At least make the 
commission in the army. Thus his career has been an un· "Best safety lies in fear." But, since specific disease 
precedentedly long one. His grandfather, Dr. Hutton, un- enters so largely into the catalogue of human ills, we unhesi
dertook his education, and the pupil certainly turned out a tatingly commend the employment of animal vaccine virus. 
credit to his teacher. For a short time before the conclusion We have repeatedly vaccinated individuals well advanced 
of the great war which ended in 1815, Vignoles served under in years, and obtained a typical vesicle, though numerous 
the Duke of Wellington on the Continent, and after visiting efforts had failed in the same person in years gone by, 
America about 1822, he returned to England and threw him- subsequent to vaccination in early life. The writer was vac
self enthusiastically into the engineering profession. The cinated in his first decade, and well remembers some of the 
railway movement was just then gathering strength, and constitutional symptoms. A distinct cicatrix is still visible, 
Vignoles was associated with some of the earliest efforts to and bears testimony to tbe completeness of the work. He 
establish lines in this country. After the Liverpool and Man- also believes that that vaccination afforded immunity against 
chester Railway Bill was thrown out of Parliament in 1824, small-pox for more than a third of a century. The following 
he was, in 1825, selected by Messrs. Rennie to take charge of are his reasons for the hope within him: 
the new surveys which the Liverpool Committee ordered. During the late war, being On duty in the valley of the 
From this time forward Vignoles was ever in the van of the �lississippi, the writer was designated to muster for pay, and 
railway movement, and had the foresight to predict, amid to sign tbe rolls for all the patients and attendants in and about 
some incredulity and ridicule, to what gigantic results it the small-pox hospital, situated a few miles outside of Mem
would lead. In 1826 he wa� employed by Messrs. Rennie to phis. Military orders are peremptory, and this one was 
rna ke surveys for a line from Nine Elms, Vauxhall, Dorking, promptly complied with. On reporting at the hospital, he was 
and Shoreham, to Brighton; and in 1834 he escorted M. forthwith conducted into every occupied apartment of the 
Thiers over the railways which had been built under his su- building, thus coming in contact with the disease in all its 
perintendence. The great French Minister's dictum was, "I stages, except the stage of incubation, which is  the very least 
do not think railways are suited for France." In England, in dangerous, and perhaps never seen in a small-pox hospital, 
Ireland, on the Continent, and in America, Mr. Vignoles took except in an attendant, as that stage is generally over before 
a prominent part in the carrying out of great railway and being sent to hospital. 
other engineering works. Probably one of his greatest works 'fhe muster completed and the roUs signed, he returned to 
was the magnificent suspension bridge over the Dnieper at the Post Hospital, of which he had charge, and vaccinated 
Kieff, commenced in 1848 and finished in 1853, at a cost of himself and all unvaccinated attendants most thoroughly. 
482,0001. A fine model of this is now in the Crystal Palace. Upon himself no symptoms of a vesicle appeared. 

Mr. Vignoles became a member of the Institution of Civil Within the next three months numerous cases of small-pox 
Engineers in 1827, and was elected President in 1870, when he occurred in the fort, in the prison, and in the Post Hospital, 
gave a very able address on the progress of engineering. In bringing him daily in contact with its emanations, and yet he 
1842 he gave a series of remarkable lectures as Professor of escaped the disease. 
Civil Engineering at London University College. In 1855 he In 1872-73, at Parker's Landing, Pa., there occurred an epi
was elected a Fellow of the Royal Society; he was also a demic of small-pox of very fatal type. Here, again, the writer 
Fellow of the Royal Astronomical Society, and was for long came in contact with the disease in its worst form, minister· 
a regular attendant at its meetings. The Eclipse party of ing to the sufferers' wants night and day, and yet suffered no 
1860 was to a great extent indebted to him for all the local inconvenience in health from the contact. 
arrangements, and its success was mainly due to his exer- After making a call on a case of small-pox, he would 
tions, He was also Honorary Treasurer of the Expedition of sponge off his clothing, hands, face and feet with gasoline. 
1870, was on board the Psyche when she struck, and was after- (Gasoline, by the way, turned out to be one of the very best 
wards indefatigable in aiding the necessary arrangements. In antiseptics, and one which we freely used before knowing its 
the early part of its career he took an active part in the meet- full value. ) Here, again, he vaccinated himself freely, but to 
ings of the British Association, contributing several papers to no effect. 
the Mechanical Section. During the present winter the writer was detained at 

As might be expected, Mr. Vignoles was a man of great Cumberland City, Md., for a few hours. Here small-pox is 
en�rgy �nd strong physical constitution. On the Thursday epidemic with unusual fatality. The writer procured from 
bet?re Ius d

.eath he attended the annual inspection, in his ca- the Ppnnsylvania Vaccine Agency a quill of animal virus, 
paclty of L!eutenant-Colonel, of the Engineers and Railway I With which he again vaccinated himself, and at this writing 
Volunteer Staff Corps. On the Saturday following he was; there is a typical vesicle in full bloom on his arm. The consti
struck with paralysis, and remained unconscioull till his death' tutional �ymptoms are also well marked.-A. D. Binkerd, .W.D. 
on the following Wednesday. 

IRON AND STEEL BY THE KNOWLES P1tOCESS. 

IN a communication to Ii'on respecting the " Production of 
Steel from the Ore," Sir Francis Knowles says: "It occurs to 
me that your readers may wish to know in what manner I 
propose to practically effect the fusion of Buch steel in large 
quantities so as to evade the cost of melting- once or oftener 
in pots. I shall suppose for this purpose that we have 0 b
tained our metallic sponge from ore originally free from 
phosphorus, and calcined, if need be, to expel sulphur. The 
reduction to this state may be effected by charcoal, but I 
much prefer, when it can be had, reduction by a current of 
light or heavy carburetted hydrogen gas, all thill reduction 
t akes place at a much lower temperature and is very com
plete. (Properly managed, the gas given off in this reduction 
ought after passing through cold water to be pure carbonic ox
ide.) This sponge ill then to be ground up with the proper 
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TREATMENT OF CEREBRAL RHEUMATI�M BY 
CHLORAL. 

M. BOUCHUT, in a memoir, says that cerebral rheumatism i� 
only a form of meningitis. Examination of the membranes 
of the brain reveals a considerable venous stasis, with an opa
line infiltration of the pia mater, caused by numerous leuco
cytes. The opththalmoscope discloses a serous infiltration of 
the papilla and of the retina adjoining, with dilatation of 
the retinal veins, which represent corresponding changes in 
the pia mater and in the urain. Rheumatism of the brain is 
ushered in by delirium more or less violent, terminating by 
coma or by asphyxia, sometimes very rapid, which may cause 
death in a few hours. In three casell of this kind, a cure wall 
obtained by means of hydrate of chloral, given by the mouth, 
in doses of from forty-five grain s to one and a half drachms, 
once or twice at �hort intervals, so as to obtain an immediate 
abatement of the agitation the patients presented.-Med. and 
Bur. Jour. 
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